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@ A weight monitoring system. 

@ The weight monitoring system provides a visual read-out to 
compare an actual weight change in a patient undergoing a 
change of weight treatment against the elapsed time of treatment. 
In one embodiment, the actual weight loss is displayed in bar form 
against the elapsed time also in bar form. In a second embodi- 
ment, the read-out uses a display screen for graphically display- 
ing a chronological sequence of differences between a program- 
med weight change and an actual weight change. 

The monitoring system can be used to automatically control 
a dialysis unit or may provide readings which permit a manual 
adjustment in a dialysis unit. 
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A WEIGHT MQNITOKING SYSTEM 

This invention relates to a %#eight monitoring system. 
More particularly, this invention relates to a weight monitoring 
system for a scale. Still more particularly, this invention 
relates to a weight monitoring system for use with a patient 
undergoing a dialysis treatment. 

As is known, there are many types of treatment which 
require that a patient undergo a weight' loss or a weight gain 
during treatment. For e^^ample, in the case of a dialysis 
treatment, it is generally required that a patient lose a pre- 
determined amount of weight over a given period of time. In this 
regard, a dialysis patient is usually subjected to a dialvsis 
treatment wherein his blood is continuously passed through a 
dialysis machine in order to remove water and chemicals 
from the blood stream. 

In the past, patients were connected to dialysis machines 
for periods of time which were considered to be sufficient to 
remove sufficient water and chemicals, for example for eight or 
more hours of time. However, these treatments required the 
patients to be confined to a fixed location such as a bed for 
excessive periods of time. 

In more recent times, dialysis treatments have been 
carried out over shorter periods of time, for example over a four 
hour period during which a predetermined weight loss is obtained- 
In these cases, the period of time is usually established as the 
minimum for removing water and chemicals from a patient so as to 
bringthe patient to a weight which has been previously determined 
as his desired weight. The amount of weight loss is presumed 
to be equivalent to the amount of water and chemicals which 
have to be removed from his body. 
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The dialysis machines which have been available to 
dialysize a patient over a four hour oeriod have usuallv been pro* 
greatuned so as to remove a certain rate of fluids over a period of 
time. However, the membrane or filtering equioment which has been 
used in these machines to withdraw fluids from a blood stream can 
vary in the rate of removal not only during treatment but also from 
one treatment to the next should the membrane or filters be of 
a reusable type. To ensure that a patient is losing weight at an 
appropriate rate, an attendant ususally checks the weight of the 
patient from time to time during treatment to determine whether or 
not the patient will reach the desried weight at the end of the 
treatment time. For example, if the attendant determines that 
the weight loss is too slow, the dialysis machine is adjusted to 
increase the rate of fluid withdrawal. If the weight loss 
appears to be too fast, the machine is slowed. However, such 
a technique requires several readings to be made bv an attendant 
over the time period in order to make a determination as 
to the weight loss in the patient. .Further this can be 
complicated should the patient consume any foods or liouids 
during treatment since this would increase the t)atient*s 
weight. Also, should the patient pick up a book or other reading 
material during a weighing operation, such miaht also give a 
spurious vreight reading. 

Where dialysis treatment is carried out over a short 
period of time, use has frequently been made of a scale and 
chair arrangement wherein the patient is seated in a chair of 
comfortable contour with the chair, in turn, mounted on a 
scale platform so that weight readings can be obtained of the 
patient from time to time. 

In summary, the techniques which have been emoloyed 
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to date for monitoring the weight loss of a dialysis patient 
have been tedious and time consuming. Further, in many cases, 
the techniques have not been accurate. 

Accordingly, it is an object of the invention to 
accurately monitor the weight loss of a patient undergoing 
a dialysis treatment. 

It is another object of the invention to be able to 
change the rate of fluid withdrawal from a dialysis patient 
during treatment in order to secure a proqrammed rate of 
weight change. 

It is another object of the invention to orovide a 
relatively simple monitoring system for monitoring the weiaht 
loss of a patient undergoing a change of weight treatment. 

It is another object of the invention to provide a 
monitoring system which provides a visual readout of changes in 
a programmed rate of fluid withdrawal in a dialysis patient. 

It is another object of the invention to provide a 
method of monitoring a weight loss of a patient in a simple 
manner. 

Briefly, the invention provides a weight monitoring 
system and a method of monitoring weight. 

The weight monitoring system is particularly adapted 
•for use with a scale and includes a means for generating a 
signal corresponding to a weight change of a load on 'the scale 
over a period of time, a second means for generating a signal 
ci>rre8ponding to the lapse of time within the period of 
time and a comparison means for comparing the signals with 
each other over the period of time* In one embodiment, the 
comparison means includes a visual read-out means for disolayinq 
the signals. For example, this visual read-out means 
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K\ay be in the form of a comparison means which includes a 
linear display for chronologically displaying an actual change 
in weight of the load at a given time in bar form and a 
separate linear display parallel to and adjacent the first 
linear display for continuously displaying the elapsed time 
in bar form. This permits a visual comparison of the 
actual change in weight at a given point in. time so as to 
determine if the weight is progressing correctly. 

In another embodiment, the weight monitoring system 
employs a first means for receiving an actual weight signal 
from a weighing scale, a second means for generating a signal 
corresponding to a desired program weight, a comparator connected 
to the two means for receiving and comparing the actual weight 
signal and the programmed weight signal in order to produce 
an error signal in response to a difference therebetween 
and a visual read-out means for displaying a chronological 
sequence of these error signals. For exaunple, the first 
means may be in the form of an analog to digital converter for 
converting an analog signal from the scale which is indicative 
of actual weight into a digital signal. In this case, the 
comparator is in the form of a digital comparator. 

The read-out means may also include a display screen 
for graphically displaying a chronological sequence of the 
! error signals. This is of importance since the read-out means 

may then provide a trend indicator of the deviations of the 
. actual weight from the programmed or ideal weight over time. 
For example, if an attendant notes that a sequence of error 
signals are of the same value over a given period of time, 
no adjustment need be made in the treatment. On the other 
hand, if a sequence of error signals indicates a trend to 
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increasiiig errors, a change can be made in the treatment co 
, as to reduce the values of subsequent error signals. 

The veight rnonitoring system is oarticularlv useful in 
monitoring the veight of a dialysis patient. For example, the 
5 monitoring system can be connected to and between a scale which 
weighs the patient and produces an output sianal corresoondinq 
to the actual weight and a dialvsis unit which includes means 
for controlling the rate of withdrawal of the fluids from the 
patient. During use, the dialvsis unit can be T>roqrammed in 
known manner to withdraw fluids from the oatient at a pre- 
determined rate so as to achieve a certain nominal or desired 
weight of the patient at the end of a given t>eriod of time* 
The monitoring system is then able to conoare the actual weiqht 
of the patient on the sacle with the prograiruned weiqht for that 
instant of elapsed time to obtain and displav any difference 
between the weights in an automatic manner. Bv disT^laying a 
chronological secuence of error signals along with the 
magnitude of each, an attendant can auickly and visuallv determine 
a trend in the treatment and make adiustments in the dialvsis 
machine if necessary. 

In order to obtain a signal corresoonding to 
the programmed weight for the patient, the monitoring svstem 
includes a programmer which receives a signal corresponding to the 
desired weight loss for a patient as. well as a signal corresponding 
to the desired time of treatment. With another siqnal being 



30 



G186973 



re- 
directed to the progreunmer which corresponds to the starting 

weight of the patient and with another signal corresponding 

to the elapsed time o£ treatment, the progranuner can be suitably 

progr£awned so as to produce a signal equal to the starting 

5 weight less the amount of weight which should have been 

lost at the elapsed time. This resulting signal is then 

used as the programmed weight signal for comoarison in the 

comoarator. 

In addition to obtaining a visual read-out of a 
sequence of error signals, the error signals may also be 
used to control the rate of withdrawal of fluids in the dialysis 
unit. In this respect, the monitoring system would be connected 
to the control means in the dialysis unit in order to 
automat icallv adiust the control means in response to an error 
signal- Furthermore, the control moans mav be continuously 
adjusted by a series of error signals. 

These and other objects and advantages of the 
invention will become more apparent from the following detailed 
description taken in conjunction with the accompanying drawings 
wherein: 

•J 

Fig. 1 illustrates a schematic view of a might 
monitoring system employed with a dialysis unit and a scale 
for receiving a bed; 

Fig. 2 illustrates a front view of a visual comparison 
means of the monitoring system in accordance with the 
invention? 

Fig. 3 illustrates a modified view of the comoarison 
means of Fig. 2; and 

Fig. 4 illustrates a diagramatic view of a monitoring 
system in combination with a scale and a dialysis unit. 
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Ref erring to Fig. 1, the Weight monitoring system 
10 is employed with a scale 11 and a dialysis unit 12. 
As indicated, the scale 11 is of a type such as described in 
U.S. Patent 4,281,730 which is suitable for weiql^dng a bed- 
ridden patient. To this end, the scale 11 includes two platforms 
12 for receiving the head and foot, respectively of a bed 13. 
The platforms 12 are, in turn, electrically connected by suitable 
lines 14 to the monitoring system 10 in order to deliver sianals 
thereto indicative of the weight of a load on the scale 11. 
For example, the weight signals mav be emitted in the form of 
a DC signal such that 100 kilograms will oroduce a DC sianal 
of 1.000 volts. 

Referring to Fig. 2, the weight monitoring system 10 
includes a suitable means for generating a signal correspondinq 
to the weight change of a load on the scale 11. To this 
end, any suitable circuit may be provided to receive the 
weight signal from the scale 11 smd to convert the signal, 
from analog to digital form. In addition, the circuit may be 
actuated at predetermined intervals of time in order to 
provide a chronological sequence of readinqs. 

The monitoring system 10 is also provided with a means 
for generating a signal correspondinq to the lapse of time. 
within a given period of treatment time. To this end, anv suitable 
timing circuit can be used to generate the siqnal. Aaain# the 
signal may be of digital form. 

The nonitoring system 10 also has a comoarison means 
as indicated in Fig. 2 for comparing the weight change signal 
with the lapse of time siqnal. As indicated, the comoarison 
means i.ncludes a visual read-out means 15 for displaying the 
signals. Specifically, the comparison means includes a first 
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linear display 16 for chronologically displaying the actual 
change in weight of a load on the scale 11 at a given time in 
bar form 17 as well as a second linear disolay 17 parallel and 
adjacent to the first display 16 in order to continuously 
display the elapsed time signal in bar form 19. 

The monitoring system also has suitable controls for 
receiving an input signal corresoonding to a desired weiqht 
change for a load on the scale 11 as veil as a corresoonding 
read-out 20 for displaying the desired weiqht chanqe, for 
example in kilograms. Further, the monitoring system has a 
suitable input for receiving a signal corresponding to the 
programmed time of treatment as well as a correspondina read-out 
21 for displaying the time, for examole in hours. As indicated 
in Fig. 3, the linear display 16 for the actual weight chanqe 
can be provided with suitable read-out indicators 22 which are 
programmed to give certain percentages of the orogrammed . 
weight change. For example, as indicated, for a 2,0 
kilogram change the three indicators 22 would show progreun 
signals corresponding 0.50 kilograms, 1.0 kilograms and 
1.5 kilograms. The end of the linear display 16 would actually 
extend beyond a jx>int which would be equivalent to a 
2.0 kilogram position. In a similar manner, the elaosed time 
display 18 is provided with indicia to indicate elapsed time. 

Referring to Fig. 1, the dialysis unit may be of any . 
suitable known type which can he connected to a patient for 
withdrawing fluid from the blood -stream of a patient on the 
bed 13. As is known, such dialysis units include control means 
for controlling the rate of withdrawal of fluids from the blood 
stream of a patient. As indicated in Fig. 1, the monitoring 
system 10 can be connected with the dialysis unit 12 via an 
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electrical line 23 for autonvatically controlling the rate of 
withdrawal effected by the dialysis unit 12 • 

In use, the desired weight of a oatient to be treated 
is first determined. Thereafter, the oatient is nositioned on the 
bed 13 and an actual weight is determined via the scale 11 
and a suitable read-out (not shown) . The difference between the 
twc weights is then used as the desired weight loss to be 
obtained during dialysis treatment. This information is then 
fed into the monitoring system and displayed on the read-out 
20. In addition, the time of treatment is determined and this 
inforrr.ation is also inputted to the monitoring system 10 and 
displayed on the read-out display 21. The dialysis unit 12 
can then be connected in the usual fashion and treatment started. 
At the same time, the monitoring system 10 would be activated, 
for example via a suitable start switch 24. 

As the patient is being treated, the weiqht o^ the 
patient would gradually reduce in a continuous manner. If the 
monitoring system 10 is programmed to function at predetermined 
time intervals, an actual weight sicrnal is obtained from the 
scale 11 at these intervals of time and a corresponding signal 
is generated within the monitoring system 10 and displayed 
in bar form 17 oh the linear display 16. In this regard, the 
linear display 16 shows only the change in weight, i.e. 
a loss in weight value. At the same time, the monitoring 
system generates a signal indicating the elaosed time and 
also displays an elapsed time siqnal 19 on the linear disnlay 18. 

Should the patient be losing weight at the desired 
programmed rate, the displayed bar signal 17,18 would be of ecrual 
length. For example, if the treatment time were 4 hours and the 
desired weight loss was 2.0 kilograms, at an elapsed time of l.S 
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hours, the weight loss should be 0.75 kiloqrajns. 

If the actual weight loss at a qiven period of time is 
not equal to the desired weight loss of that period of time, 
the bar 17 would not be of equal value to the elaosed time 
bar 19, Depending on whether the weight loss bar 17 is ahead 
of or behind the elapsed time bar 19, an attendant can make an 
adjustment in the dialysis unit 12 to slow down or soeed uo the 
rate of fluid withdrawal from the oatient so as to coordinate 
the bars 17, 19. 

Referring to Fiq. 3, wherein like references characters 
indicate like parts as above, the rate monitor 10 mav also be 
provided with an indicator 25 which is able to slide alonq the 
linear display 16,18 so as to aid in visually aligning the 
extents of the bars 17,19 with each other. As indicated, the 
indicator 25 may be of transparent material with suitable indicia 
marks 26 for alignment purposes. 

The rate monitoring system 10 may also be constructed 
to emit a suitable signal via the line 23 to the dialvsis 
unit 12 to indicate that the desired weight loss has been obtained. 

Referring to Fiq. 4, the rate monitoring system mav 
also be connected between a scale 31, for example of the 
type described in U.S. Patent 4,023,633 wherein a oatient can 
be seated in a chair (not shown) , such as a lounge chair, which 
is, in turn, mounted on the scale 31. In such a situation, 
tlie monitoring system 30 can be positioned adjacent to the 
chair and provided with a read-out means 32 for an instanteous 
read-out. For example,' with a patient seated in the chair 
initially, the total weight of the oatient before treatment 
car. be recorded on the read-out means. This weight may then 
be tared out, for exam.ole at the scale or at the read-out, so 
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that a zero reading or other suitable standard is obtained. 
Thereafter, as treatment orogresses, any fluctuations in 
the weight of the patient from the standard can be monitored 
in the monitoring system 10. 

As also indicated in Fig^ 4, the monitoring system 
30 is connected to a dialysis unit 33 to automatically adjust 
the dialysis unit 33 • 

As indicated in Fig. 4, the scale 31 is provided with 
suitable means such as an LVDT driver and demodulator for 
generating a signal indicative of the weight loss by a natient. 
This signal can then be directed via a suitable line 34 to the 
read-out 32. At the same time, the signal can be emitted via a 
line 35 to the monitoring system 30. For cxamole, the siqnal 
car. be emitted so that a 0,001 volt signal value corresponds 
to 0.1 kilograms. 

The monitoring system 30 has a means in the form of 
an analog to digital converter 36 for receivinq the actual 
weight signal frem the scale 31 via the line 35. The converter 
36 then generators a corresponding signal for delivery to a 
comparator 37 which is connected thereto via a suitable line 
38. 

In addition, the monitoring system 30 has an input 
means 39 for receiving a signal corresponding to a desired 
weight change and a second input «eans 40 for receiving a 
signal corresponding to a period of time over which the 
weight change is to occur. These inputs. 39, 40 ar.e conaected 
to a programmer 41 within which the information received is 
able to emit a programmed rate signal (PP) via a line 42 to the 
comparator 37. 

For example, obtaining the starting weight (SV?) of a 
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patient and subtracting the desired weiqht (TK) , i.e. the 
dry target weight, the desired weight loss (TL) can be obtained 
by a simple substraction. Further, the desired rate (DK) of 
weight loss, for example in grams per hour can be obtained by 
dividing the desired weiqht loss (DL) by the time of dialvsis 
treatment (DT) multiplied by 1000. Again, this calculation 
car. be carried out within the proaraunmer. 

The programmed weight (PR) can be obtained bv subtracting 
fro- the starting weight (SW) the desired weight loss (DL) for 
the elapsed time (ET) during the treatment time (DT) • Again, 
this can be suitably progrcimmed within the programmer 41 • 

The comparator 37 is of digital tvpe and is connected to 
the converter 36 and the programmer 41 in order to receive an 
compare the actual weight signal delivered via the line 38 and 
the programmed weight signal delivered via the line 42 and to 
produce an error signal via a line 43 in re soon se to a difference 
between the actual weight signal and the programmed weiqht siqnal. 
This error signal can be produced at periodic intervals of 
time during treatment or can be produced on a continuous basis. 

The monitoring system also has a visual read-out means 
44 for displaying a chronological seauence of the error signals. 
In this regard, the read-out means 44 is connected to the line 
43 and is suitably programmed to visually indicate the valve 
of the error signal at given intervals of time during the 
treatment program. A suitable display 45 is also provi^Led to 
visually indicate the value of the error signal .emitted via 
the line 43. 

As indicated in Fig, 4, the read-out means 44 includes 
a display screen 46 for graphically displavinq a chronological 
sequence of the error signals. As indicated, the graoh shows 
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a time line 47 on an X-axis while the error signals are 
emitted at predetenriined intervals of time at values which are 
measured along a Y-axis, In the illustrated display, a 
chronological sequence of error signals 48 are illustrated 
which are of different values. For example, the first 
two error signals are of the same value. This indicates that 
the weight of the oatient differs from the programmed weioht 
by the . same amount. The next two succeeding signals int'.icate 
that the difference is increasing while the next four signals 
indicate that the differences have decreased. 

The pattern of error signals indicated in Pig. 4 shows 
by negative values that the patient is initially losing weight 
at a faster rate than the programmed or desired rate but that 
the patients weight is gradually brought back to the programmed 
rate to finish at the desired weight. As such, the visual 
display provides a trend indicator by which an attendant can 
visually determine whether or not a patient is progressing 
along at a suitable rate equal to or close to the rate of 
programmed decrease. At the end of a treatment, the graph 
can be retained for historical purooses. 

As indicated in Fig. 4, the error signal can be 
emitted via the line 43 directly to the dialvsis unit 33. 
In this respect, the dialysis unit 33 includes a means in the 
form of a controller 49 for controlling the rate of withdrawal 
of fluids from a patient 50. In addition, the (controller 
49 is controlled by a wotor controller 51 such as a DC stepoer 
motor. The error signal can be emitted over the line 43 
directly to the motor 51 bo as to speed up or slow down a 
motor and, thus, the controller 49 so as to increase or 
decrease, respectively, the rate of withdrawal of fluids from 
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the patient . 50, Alternatively, the motor can be adjusted 
manually by an attendant without using automatic controls. 

In use, a patient 50 can be placed on the chair which 
is mounted on the scale 31 and an initial veiqht reading taken. 
At the same time, the desired target weight (DW) and the 
desired dialysis time (DT) can be fed into the programmer 
41 of the monitoring system 30. Once activated, the monitoring 
syster. 30 can then monitor the actual weight losses which 
occur against the programmed weight throughout the treatment 
time while producing a visual display of any differences. 

As indicated in Fig. 4, a suitable power supply 52 
is connected to the scale 31 and the converter 36 and comparator 
37 of the monitoring system 30. 

The method of monitoring the weioht of a r>atient 
undergoing a change in weight treatment comprises the 
simple steps of generatincf a first siqnal corresponding to an 
actual change in weight of the patient at at least one point in 
time during the treatment, generating a second signal corresoonding 
to an elapsed of time of the treatment and displaying the 
signals to obtain a visual comparison, of the change in weight 
relative to the elapsed time. Such a method can be readily 
carried out in the embodiment as illustrated in Figs. 1 to 3. 
In this respect, the signals can be displayed in bar form and 
in parallel relation and may also be continuously displayed 
during the time of treatment. 

Alternatively, the method of monitoring the weight of . 
a patient may be carried out in a manner as indicated in 
Fig. 4. In this respect, a first signal is generated correspondir. 
' to an actual weight of the patient at predetermined intervals 
of time during treatment. This signal is then comoared with a 
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second signal corresponding to a desired programmed weight 
for the patient at each interval of time so as to obtain 
an error signal in response to a difference between the two 
received signals. This error signal can then be disolaved 
at each interval of time, for example graphicallv and in 
chronological sequence. 

The invention thus provides a monitoring system and 
a method of monitoring which is relatively simple and which 
can continuously indicate to an attendant whether or not a 
patient is lossing weight at a programmed weight. 

Further, the invention provides an embodiment wherein 
a dialysis unit or the like can be adjusted so as to adjust the 
rate of withdrawal of fluids from a patient in dependance 
upon the programmed weight actually obtained. 

Further, the invention permits a patient being treated 
to consume fluids or food or to pick up a book. In these 
cases, an unusually error signal would be produced on the 
read-out display, for example as indicated in Fig. 4. An 
attendant can thereafter tear out the weight which has been 
added or, in the case of food, may soeed un the dialvsis treat- 
ment in order to reduce the weight of the patient by the amount 
fluids or food which have been consumed. 
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CLAIMS 

1 . A weight monitoring system for use with a 
scale, said system comprising first means for receiving 
an actual weight signal from a weigh^^-^g scale, 

5 characterized in having: a second means for generating 
a signal corresponding to a desired programmed weight; 
a comparator connected to said first means and said- 
second means for receiving and comparing the actual 
weight signal and said programmed weight signal to 

10 produce an error signal in response to a difference 
therebetween; and a visual read-out means for dis- 
playing a chronological sequence of said error signals. 

2. A weight monitoring system as claimed in claim 
1 , characterized in that said second means includes a 

15 first input means for receiving a signal corresponding 
to a desired weight change, a second input means for 
receiving a signal corresponding to a period of time 
for the weight change, and an output means for deliver- 
ing at any point in said period of time the programmed 

20 weight signal corresponding to the desired, weight at 
that point in said period of time. 

3. A weight monitoring system as claimed in claim 
1 , characterized in that said first means is an analog 
to digital converter for converting an analog signal 

25 indicative of actual weight into a digital signal. 

4, A weight monitoring system as claimed in claim 
3, characterized in that said comparator is a digital 
comparator. 

5, A weight monitoring system as claimed in claim 
30 1 , characterized in that said read-out means includes a 

display screen for graphically displaying a chronolo- 
gical sequence of said error signals. 

6- A combination of a scale for weighing a 
patient undergoing a change in weight treatment, said 
35 scale having means for emitting an output signal 
corresponding to an actual weight of the patient, and a 
weight monitoring system, as claimed in any preceding 
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ciaim, connected to said scale. 
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